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Municipality of Metropolitan Sealtle
Exchange Building » 821 Second Ave. * Seattle, WA 98104-1598 DEC 0 ! 1992

AU tCOLoGY
November 30th, 1992

Ed Abkasi, Permit Manager

Washington State Department of Ecology
3190 160th Avenue S.F.

Dellevue, Washington 98008-5442

Dear Mr. Abbasi:

Enclosed is Metro‘s Annual Combined Sewer Overflow (CS0) Report
prepared in accordance with the reguirements established within
NPDEsS Permit No. WA-002918-1 (M), S811.C.2 and WAC 173-245-090.

The report contains:

An overview of Metro’s CSO Control Proygram

The status of the CSO control program

1991-1992 overflow volume and fregquency summaries
An overview of Metro’s CSO Monitoring Proygran
Discharge monitoring data for 1990-1992

> X % F £

Total combined sewer overflow volumes and events were significantly
below baseline levels for the 1991/1992 reporting year. While some
of this decrease is a result of below average rainfall, completion
of Phase II of the Lander/Bayview project along with completlon of
the Parallel rort Lawton Tunnel have contributed somewhat to these
reductions. CATAD will be turned on shortly. Once operating, the
improved CATAD system will contribute up to 200 MGs a year in
reduction benefits. Design of the Kingdome Industrial Area Storage
and Separation and predesign of the Michigan Street Separation were
accelerated. Metro fully expects that it will attain the goal of
75% CSO reduction by the year 2005.

Please call me at 684-1236 or Laura Wharton at 684-1238 1f you have
‘any questions.

Sincerely,

¢~ Gunars K, Sreibirs

/ T supervisor, Facilities Planning Section
Enclosure
ce: Laura Wharton, Metro

Conrade Welch, Metro
Karen Huber, Metro

Water Poilution Control Department  »  (206) 684-1280 ¢  Clean Water - A Sound Investment
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CHAPTER 1

CSO CONTROL PROGRAM IMPLEMENTATION



COMBINED SEWER OVERFLOW CONTROL PROGRAM IMPLEMENTATION

Introduction

Metro has been working on CSO abatement projects since the 1960s.
Metro’s CSO planning was first formalized in 1979 with the
development of the 1979 CSO Control Plan under which weirs were
adjusted, CATAD operations modified and Lake Washington pumping
stations upgraded. One result was the successful control of all
CSOs into Lake Washington. In 1985, the earlier plan became a
component of a larger Plan for Secondary Treatment Facilities And
Combined Sewer Overflow Control. In response to concerns from the
City of Seattle, the 1985 Plan was expanded in 1986. Before this
plan was approved, new regulations were promulgated by the
Department of Ecology. Metro’s response was the 1988 CSO Control
Plan which addressed alternatives for remaining sites in the Ship
Canal, Duwamish River and Elliott Bay. The Plan identified ten
separate CSO Control Projects and an implementation schedule to
achieve a 75 percent CSO volume reduction by the year 2005.

CSO Annual Reports are submitted to the Washington State Department
of Ecology to meet Ecology’s regulations. The reports provide
control program status, overflow volume summary information,
monitoring program data, fregquency of overflow event information
and summaries of data analyses.

Design
Program Schedule ' Initiation arline
Alki Transfer/CSO Treatment Facility 1989 1996
Carkeek Transfer/CSO Treatment Facility 1988 1994
CATAD Modifications 1987 1992
Fort Lawton Parallel Tunnel 1987 1991
Hanford/Bayview/Lander 1986 1992
University Regulator 1986 1993
Kingdome Storage & Separation 1991 2006
Denny Way Separation 1993 1999
Diagonal Separation 1995 1999
Michigan Separation 1991 2003



Status of Initiated CSO Control Proijects

Alki Transfer/CSO Treatment Facility

Scope

The Alki project is designed to transfer base flows (2.25 X Average
Wet Weather Flows (AWWFs)) from the Alki Drainage Basin to the West
Point Plant for secondary treatment. Flows above this level, to a
maximum of 74 million gallons per day (MGD), will receive primary
treatment and disinfection at Alki. The existing facility will be
modified to permit intermittent discharges and flows will be
discharged from the existing outfall. Specific permit conditions
for operation of the Alki facility have been negotiated with
Ecology. Full utilization of this plant is contingent on West
Point being on-line in 1995.

Status

The following schedule outlines 1988-1996 project tasks:

1988 | - 1989 1990 1991 1992 1993 1994 1995 1996

Project Scope Development
2% Consultant Selection

3 ;
Right-of-Way/ Permits
1§ =1 Final Desfgn

: : : Bid Awafd S. Transt
Construgt interurbar-Trunk/Pumg StationVFAM L
Constrygt Hendersan to DuwaTsh River

] Bid Awakd N. Transtgr

Cdnstruct W Seattle Tunné
Consjruct HarbqriPS & Pipelilt
BicAvard Treatmerit Plant Mods.

fstruct Treatment Plant Nlods[

O

Predesign was completed in January of this year and the Final
Environmental Impact Statement was issued in April. Final design
of the Interurban project 1is complete. Final design of the
remainder of the Southern Transfer and the Transfer to West Point
will be completed late in 1993. Design of the treatment plant
modifications will start in January 1994 and are expected to be
completed in September 1994. The first contract, Interurban, will
be advertised during the first quarter of 1993. Construction of
the remaining transfer projects will occur between 1994 and 1995.
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The treatment plant modifications will be implemented between 1995
and 1996.

Carkeek Transfer/CSO Treatment Facility

Scope

The Carkeek project is designed to transfer base flows (2.25 X
AWWF) from the Carkeek drainage basin to the West Point Plant for
secondary treatment. Flows above this level, to a maximum of 20
MGD, will receive primary treatment and disinfection at the
existing Carkeek Treatment Plant and be discharged through the
existing outfall. The existing facility will undergo minor
modifications to allow treatment of peak storm related flows up to
20 MGD. Specific permit conditions for operation of the Carkeek
facility have been negotiated with Ecology.

Status

The following schedule depicts 1987-1994 project tasks:

86

1987 1988 1989 1880 1991 1992 | 1883 1994 1985

Predesigr/Design Development

8th Ave.N.W. Pxpelme-QOth to Market
Force Main :

Pump Sta./CSO Fjiam
8th Ave. Medlan

] Restorat:on

sultant Selection : l

FINAL DESIGN

CONSTRUCTION : 8th Ave NW. Plpellne-QOth 1o Market
: : ll] l Force Main :
: E Civil Preparatxon
Pump §ta/CSO Plant

1
i Bth Ave, Landscape Medlan

Restoratxon

Final Design of all elements will be completed by the end of 1992.
Construction of the 8th Ave. N.W. pipeline was completed in
November of 1991. Construction of the pump station and
modifications to the existing CSO plant started in May of this year
and are expected to be completed by June 1994. Full utilization of
this project is contingent on West Point being on-line in 1995.




CATAD Modifications
Scope

The Computer Augmented Treatment and Disposal System (CATAD)
controls the West Division Collection System. Modifications of the
CATAD system are designed to improve system efficiency by
increasing utilization of storage capacity in existing sewers.

The previous computer control system utilized 17 to 28 million
gallons (MGs) or 28 to 47 percent of the storage within the
system’s estimated 60 MG capacity. Initial estimates projected
that improvements to the system would reduce CSO volumes by 150
million gallons per year. Off-line testing has revealed that a
reduction of more than 200 million gallons a year can be achieved
as a result of system improvements.

Status
Project Elements:

Hydraulic and hydrological models were completed in 1987.

Flow forecast programs were completed in 1988,

Predictive (Adaptive) Control development was completed in 1991.

Predictive Control testing and tuning began in October 1991 and

will be completed in December of 1992.

Five new depth sensors were purchased and installed at selected

sites in 1991 to increase collection system flow information.

Sensor installation was completed in June of 1991.

* Five new rain gauges were installed in 1991 to more effectively
measure rainfall in the West Point Service Area. These were
activated in September of 1991.

* Facilities Planning System (FPS) was completed and documented in

1991. The FPS package allows Metro staff to utilize models and

programs developed for the Predictive Control System.

* The system is expected to be fully operational in December of
1992.

* % ok ok

¥

Fort Lawton Parallel Tunnel

Scope ' .,jgv Y
° ;wj/ s T

The West Point Secondary Treatment Plant ha$& a peak capacity of 440
MGD. The new parallel tunnel will store and transport 82 MGD of
combined sanitary and stormwater flows (over the secondary base
flow capacity of 358 MGD) to West Point. The tunnel, activated in
November of 1991, will provide €SO reduction at the Ballard
Regulator and Third Avenue West Weir.



Status

The following schedule depicts 1987-1991 project tasks:

86

1987 1988 1989 1990 1991 1992 1983 1984 1985

'Predesign .

Final Design  :
: I :
Project Pelrmits

Environmental Process

ard

Bid & Aw

Construction :

Construction was completed in the summer of 1991.
Hanford/Bayview/Lander Sewer Separation'

Scope |

This project consists of partial separation of the Lander and
Hanford drainage basins and activation of the previously abandoned

Bayview Tunnel.

Hanford

The Hanford separation project was completed in October of 1987.
Street storm drains were removed from the sanitary system,
partially separating about 1,132 acres of combined sewer upstream

of the existing Hanford Tunnel. The project also included
installation of a new 36-inch sanitary sewer line inside the
existing 108-inch Hanford Tunnel. The 36-inch line is used to

convey partially separated flow to the Elliott Bay Interceptor.
The 108-inch tunnel conveys stormwater to the Diagonal Way Storm
Drain and then to the Duwamish River. The project eliminated CSOs
from the Hanford No. 1 Regulator.

Bayview/Lander

The Lander Separation Project was conducted in two phases. Phase
I provided partial separation of the Lander Basin through the
installation of a new 96-inch sanitary trunk line and conversion of
the existing 84~inch line to convey stormwater. The new 96-inch
line provides about 1.4 million gallons of storage capacity. Metro
removed 500 tons of debris from the 84-inch line. The City of
Seattle will maintain the 84-inch line in the future. Phase II of
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the project requires installation of a new stormwater collection
system in the basin that will be operated and maintained by the
City of Seattle. The Bayview Tunnel will be used to divert flows
from the Hanford Basin to the 96-inch Lander Sanitary Trunk Line.
Overflows will be reduced at Lander as a result of the project.
The components of Phases I and II are as follows:

Phase I:

* 96-inch Lander Sanitary Trunk

* New Lander Regulator Station

* Elliott Bay Interceptor Connection
* Bayview Diversion Structure

*

New stormwater collection system from exmstlng 84-inch Lander
Trunk to the limits of the Lander Street right-ocf-way.
Connection of existing combined collection system to new
96-inch sanitary trunk through drop manhole structures.

*

Phase ITI:

* New stormwater collection pipeline in Lander Basin
* Connection of existing street drainage and parking lots to new
stormwater collection pipeline within right-of-way limits.

Status

The following schedule depicts 1987-1992 project tasks:

86| 1987 1888 1989 1890 1991 1982 1993 1994 1985

§Conshltant§Selec*idn
: design :
Final Design, Phase |

§ Penﬂhs,Pbasel

d/Award, Phase

Construction, :Phepe
Final Design, Phage |l
Bid/Awarg, Phase ||

Consﬁuoﬁon,PhéseH

Consultant selection, predesign and final design of Phase I
occurred in 1988. Phase I construction began on schedule and was
completed in October of 1990. Phase II construction started in
November of 1990 and was completed in January of 1992. Project
closeout will be completed during the first quarter of 1993.
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University Regulator Sewer Separation
Scope

As a result of the University Regulator Project, storm runoff from
the Densmore Drain, Interstate-5, and outflow from Green Lake will
be diverted from Metro’s North Interceptor sanitary sewer system to
a new storm drain. CSOs into Portage Bay will be reduced by an
estimated ¥I1~ME® annually.

- P

I'e

¥

Status

The following schedule depicts 1987-1993 project tasks.

86| 1987 .| 1588 1989 1980 1991 1892 1983 1994 1985

Final besign & Pen}u’m’nQ ST

: Pumping Station Construction

Graﬁty Pipeiina Construction [E

Force Main Construcdon

| .

Metro completed final 90% plans in October of 1991. Restoration
designs were reviewed with the Department of Natural Resources,
Seattle Department of Engineering and the community in September of
1991. Final design and permitting were completed in January 1992.
Construction of the gravity pipeline and pumping station will begin
in November 1992 and continue through the last quarter of 1993.
Construction of the force main will start in January 1993 and
continue through June 1993. :

Kingdome/Industrial Area Storage & Separatipn

Scope

This project will reduce overflows at the Connecticut regulato; by
providing about 750,000 gallons of in-line storage. A new elght

foot diameter trunk sewer and regulator will be constructed. These
will channel flows to the Elliott Bay Interceptor.



Status

The following schedule depicts 1991-1993 project tasks.

1991 | 1992 1893 ’ 1994

Preqssign

25

i F'ln;'-ﬂ Desigé

hdvertise, Bid, Award

Gapstrugtion

The scope of the project has been changed since issuance of the
1988 CSO Control Plan. The project was originally designed as
partial separation and was scheduled to be undertaken in 2003.
Design of the project was moved forward to coordinate Metro’s
activities with city of Seattle street improvements in the project
area. In addition, during design, the focus of the project changed
from partial separation only, to a combination storage and
separation. Design revealed that the only element of the project
affected by Seattle’s street improvements was the 8 foot diameter
in-line storage trunk. This was the only project element Metro
accelerated. ' T ' : :

Final design of the storage trunk will be completed in December of
1992. Permitting and bidding will be completed by March of 1993.
Construction is scheduled from March 1993 to August 1994. Because
of budget problems, scheduled completion has been extended through

August 1994. | " Vi /cli; /y /'l"}f‘f 9/[%/ ’fj
: 7

f et

Additional CSO abatement Proijects

Predesign, on the Michigan Separation Project was accelerated to
coordinate Metro’s activities with the City of Seattle’s design of
the First Avenue South Bridge. Design of the Michigan Street
project started in July 1991 and was.completed in March 1992.

Remaining projects include the Denny Way and Diagonal separation
projects. To date no project elements appear to conflict with
Seattle’s proposed bridge improvements. Consequently Metro will
wait until 1994/1995 to begin final design.



"Related Work

Denny Way Sediment Capping Project

Scope

A sediment capping project was conducted offshore of the Denny Way
CSO as an experimental demonstration project to evaluate the
benefits of capping as a means of improving sediment gquality in
Elliott Bay. A total of thirteen barge loads of clean dredged sand
were delivered and spread over a rectangular capping site (200 ft
X 600 ft) in a cooperative effort between the City of Seattle, U.S.
Army Corps of Engineers (COE) and Metro. 1In support of the capping
operation, Metro conducted pre-dredge testing of capping sediments;
dissolved oxygen testing during cap placement; and measured at six
diver-installed rods and plates to determine foundation settlement
and cap thickness. Metro is currently conducting a five-year post-
capping monitoring program that includes surface grab sediment
sampling to measure cap chemistry for recontamination and benthic
taxonomy for recolonization evaluation; video camera surveying to
view overall bottom condition; coring with sediment chemical
testing to determine cap effectiveness in isolating chemicals; and
preparing reports during the monitoring period.

Status

The capping was completed in March 1990. The monitoring program
runs from 1990 to 1995 with monitoring reports scheduled to be
completed in 1990, 1991, 1992 and 1994. A 5-year project review
will be conducted in 1995.

Michigan Source Control

A source control study was recently conducted in the Michigan
street basin involving the following elements: baseline sampling
of stormwater discharges, surveys, inspections, educational
outreach, development of compliance and enforcement schedules. The
final report, expected in the first quarter of 1993, will make
recommendations for furthering source control in the basin.

Lander Post Project Monitoring
A plan is being developed to monitor and inspect businesses in the
Lander Street Basin for a five to ten year period after completion

of the Uﬁiversity Regulator project. This will help to determine
the effectiveness of source control.
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CHAPTER TWO

1991/1992 CSO VOLUME SUMMARY
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1991/1992 €SO Volume Summary

Intiroduction

The volume and frequency of CSOs at 18 regulator stations in the
West. Point System are monitored by Metro’s CATAD System. Metro’s
West Point System is divided into the Northern Service Area (NSA)
and the Southern Service Area (SSa). Overflow reports are

,Mgenera%edfggzij? evaluated by staff and archived for future use.

Metro deploys portable flow meters at two stations not currently
monitored by CATAD: overflow weirs at Third Avenue West and 11lth
Avenue N.W. (Ballard Regulator Station).

Baseline Conditions

The volume and frequency of overflows will change as the amount of
rainfall deviates from the average. In order to estimate the
variability of CSO volume and frequency, 42 vyears of hourly
rainfall data were entered into a model developed to predict CSOs
from the Metro System. The model was used to calculate the annual
CSO volume that would have occurred in the collection system as it
existed in 1981-1983 for the rainfall for each of the years 1943
through 1984. Ecology proposed 1981-1983 CSO conditions as a
baseline for judging CSO control. It was found that the 1981-1983
CSO volume and frequency would be exceeded (even if the collection
system and all other aspects of the regulators, CATAD, etc.,
remained unchanged) about once every five years because of year-to-
year variations in rainfall. Thus, the baseline condition for
1981-1983 represents the physical characteristics of the collection
and CATAD system during this time period, rather than a not-to-be
exceeded CSO volume.

While the establishment of baseline conditions identifies average
annual volume and frequencies of discharge, year-to-year
comparisons to baseline conditions can be misleading. Yearly
annual rainfall cannot indicate year-to-year variations in CSO
volumes for individual basins as rainfall can be extremely variable
in the Seattle area. ' Individual storm events can
disproportionately influence total overflow volume since peak storm
events may contribute significant rainfall accumulations in
relatively short periods of time resulting in large overflow
volumes while storms of low intensity and long duration may be
equated with overflows of a lesser volume. Rainfall should ideally

be compared by basin to derive an accurate understanding of system
response.

The relationship between CSO volume and rainfall is approximated by
the following formulas:

12



Baseline NSA

CSO Volume (in MG) = (19.3 x 36 inches) - 190 = 458 MG
Baseline SsA

CSO Volume (in MG) = (66.7 X 36 inches) - 460 = 1941 MG
Baseline Total

Baseline NSA + Baseline SSA = 2399 MG

CSO Volume Comparison To Baseline Conditions

Rainfall 1levels for the 1991/1992 reporting period were
si?nificantly below the norm for the Seattle Area. Approximately
23" 1inches of rain (Appendix A) were recorded compared with a
yearly average of 36 inches. This, in addition to the completion
of several CSO reduction projects, contributed to a reduction te- .
baseline levels for both CSO volumes and events. A total overflow
volume of 892 MG was recorded compared with a baseline of 2399 MG

(see Table 1). Overflows in the SSA totalled 783 MG, 1158 MG under
baseline conditions. Overflows in the NSA totalled 110 MG, 348 MG
under baseline conditions. These figures are shown in Table 1.

Table 1

Baseline/Service Area Comparison

Service Area . 1988 CSO Plan 1991/1992
NSA 458 MG 110 MG~ 255 76 4y s
SSA 1941 MG 783 MG /074 &y Lot oy,
TOTAL 2399 MG 892 MG

- One storm event alone accounted for approximately half of the
year’s total overflow volume. This event (see Table 2) contributed
423 MG out of the 892 MG total. During this event approximately
3.7 inches of rain was recorded by the city of Seattle’s rain
gauges.

'This is based on the use of unedited data from the city of
Seattle’s gauges. Edited data accounts for nonfunctioning gauges.
If edited data were used, it is highly likely that higher rainfall
levels would be shown for the recording period.

13



Table 2
Storm Date Associated Overflow Volume

Jan 27-Feb 3 423 MG

SSA Overflow Volume

1991/1992 overflow volumes in the SSA were 1158 MG under baseline
conditions. The largest volumes were experienced by Denny Way,
Brandon and Hanford #2 respectively (see Table 3). Large volume
reductions occurred at Hanford #2, 8th Avenue and Norfolk.

Denny Way overflowed 417 MG compared with a baseline of 370 MG.
Erroneously elevated level sensor readings caused regulator gates
at Denny Way Local and Lake Union to be closed for several hours
longer than normal during the large storm that occurred between
January 27th and February 3rd. This contributed to the above
baseline levels experienced at Denny Way.

Brandon experienced overflow volumes of 135 MG compared with a
baseline of 35 MG. This deviation from baseline is currently under
investigation.

Volumes at Norfolk decreased to 8 MG (compared with a baseline of
4 Mg). This represents a significant fluctuation from last year’s
volume of 169 MG. Staff are currently investigating possible
reasons for this fluctuation.

Hanford 2 had 65 MG of overflows compared with a baseline of 680
MG. This is partially attributable to completion of Phase II of
the Hanford/Bayview Project.

Michigan had 52 MG of overflows compared with a baseline of 250 MG.
This represents a 15 MG increase over 1990/1991 volumes despite
significantly 1lower than normal rainfall for 1991/1992. An
investigation (CSO Plan Five-Year Update) determined that the
previous year’s flows only accounted for volumes that went over the
weir. Overflows from the outfall gate were not recorded.

This problem was corrected in December of 1991.

No overflows were calculated at the new Lander Station (Landgr 22.
The interceptor bubbler tube was broken. The bubbler, which is

‘ i el repaired. .

O S AR ISR S L A2 PR TR s
The Duwamish Pump Station experienced 0 overflow volumes compared
with a baseline of 130 MG. There is no level sensor near the area
of potential overflows. Overflow recordings are based on the
wetwell levels at the pump station. Wet well levels have not risen
above the level of the overflow weir and conseguently no overflows
have been recorded.

14



00°66£¢C

00'85¥

00’0
00'S50!1

00°0y
00’412
00°2i
0006

00° 116}

000t
ooy
00052
00'6¢€
00'SY
00¢
00'SZ
00'SS

00512
00'089
0006
00°0L
00°0L8

anNnasva

81°268

85601

81's
4]
S5°0
650t
82'¢y
89'b
00’0

09°¢8L

000
00’8
08¢°¢S
91'G01
82
[4)0]
ve'i
[44)
oo’
85°¢
€L'59
[3>2 73
91°6¢
9L LIV

aviol

NV1d 0OSD  2661/166)

VSN 101

000
00°0
00°0
000
000
000
000

VSS IVi0L

00'0
000
00’0
000
000
100
000
000
000
000
000
000
000
000

ey

€£€°001

690
00°0
61°0
1404
cro
¢s'o
000

000
€L°0
Vol
€921
010
000
Lv'o
[0
00’0
000
[ 1 4
S9°0t
ve'y
6€°8p

1dy

99°/1

[{XV]
s1°¢
000
Lo
000
000
000

00°0
000
vo'i
ere
000
000
000
09'0
000
000
000
SL'E
ig'o
at's

1epy

c¢rool

950
89°0
000
€5°¢
et
¢o'0
00'0

000
000
ve'l
6822
800
100
000
88’}
000
000
68'C
L§°S
eL's
€0°¢S

‘qa4

13444

rie
6r'e
98’0
se'el
616§
600
000

000
12Z'L
20'6e
€9'ES
802
00’0
FAA!
65'S
000
000
SE°05
06'¥E
o8t
95°051

uep

§1'6S

000
000
000
L0
000
100
000

000

000

ev'o
s’y
000
00'0
00'0
09'0
000
T4
69t
(4384
vy
ce'9t

-0aQg

08'€8

00’0
000
000
eLo
18 4
000
00°0

000
00’0
00
va'y
co'0
000
000
JX 4%
00°0
ceo
or'e
€99
09'4
£2°09

"AON

eLel

000
000
000
000
00’0
00'0
000

000
000
000
150
000
000
000
020
000

000 .

000
(X1}
yZ'o
ge4 |

120

000

000
000
000
000
00°0
000
000

000
000
000
00'0
000
000
000
000
000
000
000
000
000
000

dog

16'v9

A
000
000
68°0
0’0
S8°€E
000

000
00’0
000
GE'e
00'0
00’0
000
691
000
0070
IS0
[4: 03
162
98Iy

By

2r's 202
29°0 00°0
000 00°0
000 000
LE°0 00'0
0c'0 000
£1'0 v0°0
00°0 000
00'0 000
00'0 a0'0
00'0 000
12'0 evo
00'0 00'0
000 00'0
000 000
£1°0 byo
000 00'0
00’0 00°0
000 000
s1'0 £co
00°0 00'0
05'¢ 8L'S
&inp

oeunp

(ves + vSN)SIVIOL

(MN “aAv 111 1)1 ON paejteq
"M TOAY pay g

s jeued

aRepuopn

Ausieaun

12¥%8(}

piepeg

VSN

'S d ysjweng
1S Yjojiop

18 vebnjoy
‘1§ uopuwigy
eay “yuibigy
uebygowy 1Sopm
uejoin

‘@AY JOq I
IS 24 12puey
1S 1§ JopueTy
Zi projueh
1Nd22UUOYD
15 Buyy

Keps Aunroq

VvSS

NOILVIS

eauy 0oja10g Aq Aieunung ouwnjop 2681/1681

£ °21q%eL

15



01-§
¢l
0lL-§
g §
0t-9
¢t
1>

61-01
§2-01
G2-01
G2-0t
01-S
S-¢
5-¢
c-1
¢t

— e =

uonanpay
OWINON

. %SV

18€

61
€e
9
14
1S
4
9l
Se

e

e

IANINASVE
NV1d
0Ss?

8.¢

5]

MO TO O LW~

122

14

SMOJJIOA0
uojiels
¢661/1661 ieio]

COoOQ0CO0O0OO0OO

C-rOoO0CO0OO0O0OOODODOOOO

Kepy

£

-_ 0O > NN =0 v

M =00 W~ NO ~-~0 O

1dy

14

SO N~ O NN

MO ~0 0O TOOMMTOOO

e

DO~ NOWLOQOWETN~DODO

6€

O M ™ = vy

Qa4

MNMTNDOr~NOT~NOO

9§

- O W~ N NN

-

‘ver

‘A1ensqa- oju) panuuod pue Em:cm_.,c. PBIIBIS YIJUM JUBAS BUO SB1BIIPU},

£2 £e 2t L 22 el 9l SWWeAT] # jelo).

VSS

oxyejuon

1S3M "OAY PIjy
Ayssaaun

_1a1xaQg

"BAY YL 1)1E prejieq

cCOOoO 00—
OO OO NON
OO 0O 00O
O 00O -00
OO »r™r™ 0O
OO ™ v 0O v
o0 ~00O0

18311g eue)
VSN

Z 19pue

1 Jopue

Ci piojuet|
joqiegq
N21Id8UL0Y
Aepp AuusQ
ey Yyt
uepy)H
uopueig
ysjweng
uebIIIN/M
ueBpoiy
Hi0J 10N
Buiy

TO~0oO0OMmMOoOOWO®M— — O
NONOOWOr-~eThHh~— 0O
—FmO00O0OMOOMmMEMO OO
CoococOCOoOO0COOOOOD OO
NOOoOOOwTOoOOoOTOMmT~OC
NCoOODOr~rOoOw~r—~OOOC
CO0O0OONOOBLNWO«~C

VSS

09Q  CAON PO Wdeg Bny Ainp eunp :o:moo._,
MOJIBAQD
S1INIAT 40 AONINDIYA 2661 -1 mmp

vy o1del

piejeg

16



gy

NSA Overflow Volume

1991/1992 overflows in the NSA were approximately 348 MG under
baseline conditions.

Ballard #1 (5 MG compared with a baseline of 0 MG) and Canal Street

(0.55 MG compared with a baseline of 0) had overflow volumes above
baseline.

All other stations registered overflow volumes below baseline.
Ballard (0 MG compared with a baseline of 90), Dexter (5 MG
compared with a baseline of 12 MG), Montlake (31 MG compared with

—a-baseline-of <J05"MG), University (62 MG compared with a baseline

of 211 MG) and Third Avenue (6 MG compared with a baseline of 105
MG) all fall in this category. . j'f/

/»fM
Ballard registered no overflows because the 1nter9é/tor bubbler was
in the 01d Fort Lawton Tunnel that was locked in November.
Because it was blocked flows went through “tHe new tunnel and
consequently none weie reco;de? at Ballard.

S ,7 5 / LY i 4

Ballard nl and Third Avenue West seem to have experlenced CSOo

reduction as a result of the utilization, since November 1991, of
the new Fort Lawton Parallel Tunnel. One conseguence of flows
through the new tunnel is that the level of the interceptor bubbler
has dropped for the Ballard Regulator. This has caused the gates
to remain open resulting in some lower overflow volumes than would
have occurred otherwise.

1991/1992 Frequency of CSO Events

278 overflow events occurred in 1991-1992 compared to a baseline of
381 (see Table 4). This reduction from baseline appears to be a’
result of decreased annual rainfall. A relatively large number of
short intensity storms occurred during the reporting period. These
contributed to a less than proportionate decline in CSO events
relative to volumes. Figures 1 to 4 graphically shows the
relationship between rainfall, CSO events and volumes.

Frequency of events were higher than baseline at Connecticu; (28
compared with a baseline of 25), Harbor Avenue (57 compared with a

baseline of 46), Brandon (38 compared with a baseline of 25),
Ballard #1 (14 compared with a baseline of 23 and Dexter Avenue (8
compared to a baseline of 4). . P o7

Frequency of events were lower than baseline at King Street (25
compared with a baseline of 31, Norfolk (5 compared with a baseline
of 7), Ballard (igcompared w1th a baseline of 13) and West Michigan
(4 compared withia baseline of 8).

(9 A "';efv{wéa 17



Figure 1
1991-1992 Rainfall*

(Selecled Cily of Seattle Gauges)
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Figure 2.
1991-1992 Rainfall*

(Selected Metro Gauges)
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Figure 3 - 1
1991-1992 CSO Events

Events
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Figure 4.

1991-1992 CSO Volume
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Overall, frequency of overflow events decreased significantly from
the previous year’s levels. Both below average rainfall levels and

the realization of benefits of Metro’s CSO control programs
contributed to this decrease.

i9




CHAPTER THREE

CSO0 MONITORING PROGRAM
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CSO MONITORING PROGRAM

Introduction

Metro’s NPDES sampling program calls for discharge sampling of five
CSO sites annually through 1992 to meet requirements of WAC 173-
245-040 (2) (a) (i) and condition S11.C1 of +the West Point
Treatment Plant’s National Pollutant Discharge Elimination System
(NPDES) permit. Appendix B lists stations, sample numbers, dates
when samples were taken, and status of each site in the monitoring
program. Nine stations were selected for sediment quality sampling
and four discharge samples for each CSO under overflow conditions
were to be collected to supplement previous monitoring efforts.
Sediment sampling requirements were completed in 1990.

1991/1992 Discharge Sampling Data

Scheduled discharge sampling was not completed during the reporting
period at either Montlake or S.W. Michigan. The third sampling
round was collected at Montlake on 2/21/92 and at S.W. Michigan on
1/28/92. Fourth samples were not possible because of equipment
problems and a lack of sufficiently large storm events when
sampling equipment was in working condition. Because only three
samples were taken no conclusions can be drawn from available data.
Table 5 ©provides available concentrations of metals and
conventionals. Samples will be obtained in the 1992/93 wet weather
season to complete Metro’s regulatory obligations. The 1992/93
Annual CSO Report will contain full data sets of analysis for the
Montlake and S.W. Michigan CSOs.

21



TABLE 5

CS0 DISCHARGE DATA

(in ppb or ug/l)

Sample # 9010009 9100609 9200258 9100012 9100613 9200134
Date - 12-4-90 4-3-91 2-21-92 1-12-91 4-3-91 1-28-92
Station Montlake S.W. Michigan
NPDES Serial Number WOl4 WO42

PRIORITY ORGANIC POLLUTANTS

ACIDS

PHENOL 6.00
2-CHLOROPHENQOL 4.00
4-CHLORO~3~-METHLY PHENOL 4.00
2,4-DICHLOROPHENOL 2.00
2,4,5-TRICHLOROPHENOL 8.00
2,4, 6-TETRACHLOROPHENOL 8.00
2,3,4,6-TETRACHLOROPHENOL
PENTACHLOROPHENOL ' 2.00
2-NITROPHENOL 2.00
4~-NITROPHENOL 4.00
2,4-DINITROPHENOL 4.00
2,4-DIMETHYLPHENOL 2.00
4,6=-DINITRO-2~-METHYLPHENOL 4.00
2~METHYLPHENOL (O-CRESOL) 2.00
3-METHYLPHENOL (M-CRESOL)
4-METHYLPHENOL (P-CRESOL) 2.00 -
BENZOIC ACID 6.00
BASES

N-NITROSODIMETHYLAMINE 6.00
¥-NITROSODI-N-PROPYLAMINE 2.00
J~NITROSODIPHENYLAMINE 2.00
BENZIDINE 48.00
3,3-DICHLOROBENZIDINE 2.00
?YRIDINE

ANALINE , ~4.00
1-CHLOROANILINE 4,00
2=-NITROANILINE ' 6.00
3-NITROANILINE ‘ 6.00
1-NITROANILINE 6.00
JEUTRALS

22



5010009

12-4-90
1,2-DICHLOROBENZENE 1.00
1,3-DICHLOROBENZENE 1.00
1,4~-DICHLOROBENZENE 1.00
1,2,4-TRICHLOROBENZENE 1.00
HEXACHLOROBENZENE 1.00
NITROBENZENE 2.00
HEXACHLOROETHANE 2.00
HEXACHLOROCYCLOPENTADIENE 2.00
HEXACHLOROBUTADIENE 2.00
TRICHLOROBUTADIENE
TETRACHLOROBUTADIENE
NEUTRALS
PENTACHLOROBUTADIENE

BIS (2-CHLOROETHYL) ETHER
BIS (2-CHLOROISOPROPYL)ETHER
4-CHLOROPHENYL PHENYL ETHER
4-BROMOPHENYL PHENYI, ETHER
BIS (2~-CHLOROETHOXY) METHANE
2, 4-DINITROTOLUENE

2, 6-DINITROTOLUENE
JAPHTALENE
?~METHYLNAPTHALENE
"LUORENE '
\CENAPHTHENE
\CENAPHYTHYLENE

\NTHRACENE

SHENANTHRENE

"LUROANTHENE

>YRENE

"HRYSENE

JENZO (A) ANTHRACENE
SENZO (A) PYRENE

JENZO (B) FLUORANTHENE

JENZO (K) FLUORANTHENE
'NDENO(1,2,3~-C,D) PYRENE
)JIBENZO (A-H) ANTHRACENE
'ENZO (G, H, I)PERYLENE
~-CHORONAPHTHALENE

'IMETHYL PHTHALATE

IETHYL PHTHALATE
I-N-BUTYL PHTHALATE

ENZYL BUTYL PHTHALATE
I-OCTYL PHTHALATES

1S (2-ETHYLHEXYL) PHTHALATE
ENZYL ALCOHOL

IBENZOFURAN
-2,DIPHENYLHYDRAZINE

.00
.00
.00
.60
.00
.80
.80
.00
.00
.00
.80
.00
.00
.00
.20
.00
.00
.00
.00
.00
.00
.00
.00
.00

.60
.00
.00
.00
.00

t—'}-‘N(\)Ol—-’NuNU&NHPHPHHHOHUNOONOS—‘bH

2.00

.00

9100605
4=-3-91

23

9200258
2=-21-92

9100012
1-12-91

9100613
4~3-91

9200134
1-28-92



9010009 9100609 9200258 9100012 9100613 9200134
12~-4-90 4-3-%91 2-21-92 1-12-91 4-3-91 1-28-92

ISOPHORONE 2.00

PCBS AND PESTICIDES

TOTAL PCBs

AROCLOR 1016 1.00
AROCLOR 1221 1.00
AROCLOR 1232 1.00
AROCLOR 1242 1.00
AROCLOR 1248 1.00
AROCLOR 1254 , 1.00
AROCLOR 1260 1.00
ALPHA-BHC 0.10
BETA-BHC 0.10
DELTA~BHC , 0.10
GAMMA-BHC (LINDANE) 0.10
4,4-DDE . 0.10
4,4-DDD 0.10
4,4-DDT 0.10
ALDRIN 0.10
DIELDRIN 0.10
ENDRIN 0.10
ENDRIN ALDEHYDE 0.10
CHLORDANE 0.50
HEPTACHLOR 0.10
HEPTACHLOR EXPOXIDE 0.10
METHOXYCHLOR

ENDOSULFAN 1 , 0.10
ENDOSULFAN 11 0.10
ENDOSULFAN SULFATE 0.10
TOXAPHENE : 1.00
2,3,7,8-TCDD

YJEMETON

3UTHION

IALATHION

1IREX

>ARATHION

'OLATILES

[ETHYL CHLORIDE 2.00
[ETHYLENE CHLORIDE 10.00
'HLOROFORM 2.00
'HLOROMETHANE

'HLOROETHANE . 2.00
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8010009 92100609 9200258 9100012 9100613 9200134
12-4-90 4-3-91 2-21-92 1-12-91 4-3-91 1-28-92

1,1-DICHLOROETHANE 2.00
1,2-DICHLOROQETHANE 2.00
1,1,1-THICHLOROETHANE 2.00
1,1,2-TRICHLOROETHANE 2.00
1,1,1,2-TETRACHLORCETHANE 2.00
1,1,2,2-TETRACHLOROETHANE

VINYL CHLORIDE 2.00
1,1-DICHLOETHYLENE 2.00
TRANS-1,2~-DICHLOROETHYLENE 2.00
CIS-1,2-DICHLOROETHYLENE
TRICHLOROETHYLENE 2.00
TETRACHLOROETHYLENE 2.00
1,2-DICHLOROPROPANE 2.00
CIS-1,3~DICHLOROPROPENE 2.00
TRANS-1,3~-DICHLOROPROPENE 2.00
METHYL BROMIDE 2.00
DICHLOROBROMOETHANE 2.00
CHLORODIBROMOMETHANE 2.00
BROMOFORM 2.00
DICHLORODIFLUOROMETHANE
TRICHLOROFLUROMETHANE 2.00
ACROLEIN 10.00
ACRYLONITRILE 10.00
BENZENE 2.00
TOLUENE 2.00
ETHYLBENZENE

BIS(CHLOROMETHYL) ETHER
2-CHLOROETHYL VINYL ETHER 2.00

CARBON DISULFIDE 2.00

ISOBUTANOL :

ACETONE 10.00

VINYL ACETATE 10.00

2-BUTANONE {MEK) 10.00

4-METHYL-2-PENTANONE (MIBK) 10.00

2-HEXANONE 10.00

TOTAL XYLENES 2.00

STRYENE 2.00

METALS

ALUMINIUM 2.300 2.500 6.900 1.500 4.700 2.800
ARSENIC . 0.003 0.050 0.050 0.003 0.050 0.050
BERYLLIUM 0.001 0.001 0.001 0.001 0.001 0.001
CADMIUM 0.002 0.002 0.002 0.002 0.002 0.002
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HROMIUM
COPPER
IRON

_EAD
JANGANESE
AERCURY
JICKEL
SELENIUM
S5ILVER
ZINC

CONVENTIONALS

30D

c0b
TOTAL-SS
VOLATILE-SS
JIL~GREASE

NOTE:

9010009
12-4-90

0.008
0.027
3.000
0.050
0.082
0.0002
0.010
0.003
0.003
0.079

12.000
79.000
141.329

5.000

[oNeoNoNoNeNeoNeoN VNG N

9100609
4=3-91

.008
.021
.900
.040
.078
.002
.010
.050
.003
.061

12.000
54.000
102.67
21.329
11.000

26

9200258
2-21-92

.020
.063
.500
.100
.018
.006
.020
.050
.003
.190

[eNeoReNoNoNoNeINRe Ne]

24.00
110.00
259.00
80.00
8.00

A BLANK CELL INDICATES THAT A CONSTITUENT WAS

9100012
1-12-91

.005
.021
.200
.030
.046
.0002
.010
.003
0.004

OO OOO0OMOO

27.000
80.000
92.000

20.000

NOT DETECTED

0.
0.
5.

9100613
4-3-91

020
051
500

0.090
0.140
0.0003
0.
0
0

020

. 050
0.003
0.

190

140.00
230.900
388.00
158.00
21.000

8200134
1-28-92

0.006
0.027
3.100
0.060
0.110
0.0002
0.010
0.000
0.003
0.130

25.00
140.00
126.00
50.00
7.40
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DISCHARGE MONITORING

cso
MICHIGAN
LANDER

DENNY
E. BALLARD #1

SRD AVE. W.
BALLARD SIPHON
CONNECTICUT
BRANDON ST.
NORFOLK ST.

EIGHTH AVE.
CHELAN AVE.
DEXTER AVE.
MONTLAKE AVENUE

S.W.MICHIGAN

SEDIMENTS

BALLARD SIPHON
EAST BALLARD #1
3RD AVE. WEST
DEXTER AVENUE

APPENDIX C

NPDES CSO MONITORING PROGRAM CHECKLIST

NPDES# DATE
W039 03/26/88
W039 03/26/88
Wo27 03/25/88
w004 02/22/89
04/06/88
01/14/88
11/02/88
w008 02/22/89
01/14/88
03/26/88
11/02/89
W003 12/02/89
03/09/90
10/04/90
01/06/90
W029 08/22/89
10/22/89
04/23/90
02/07/90
Wo41l 03/14/90
06/03/90
10/04/90
12/04,/90
w044 10/14/90
06/06/90
04/03/91
12/04/90
W040
w036
W009
Wol4 04/03/91
12/04/90
02/21/92
Wo42 01/12/91
04/03/91
01/28/92
NPDES# DATE
W003 05/30/89
W004 05/30/89
w008 05/30/89
W009 05/30/89

iii

SAMPLE#

STATUS OF PROGRAM

8800300
8800301
8800302
8900177
8800352
8800052
8802026
8900174
8800053
8800303
8802027
8909776
9000286
9000880
9000002
8900832
8909698
9000394
9000215
9000298
9000510
9000881
9010003
9000887
9000524
9100612
9010006

9100609
9010009
9200258
9100012
9100613
9200134

SAMPLE #

8900560
8900561
8900563
8900565

PERMIT REQUIREMENTS MET
PERMIT REQUIREMENTS MET
PERMIT REQUIREMENTS MET
PERMIT REQUIREMENTS MET

PERMIT REQUiREMENTS MET
PERMIT REQUIREMENTS MET
PERMIT REQUIREMENTS MET
PERMIT REQUIREMENTS MET
PERMIT REQUIREMENTS MET

SAMPLING IN 1992/1993
SAMPLING IN 1992/1993
SAMPLING IN 1992/1993
ADDIT. SAMPLING 1992/1993

ADDIT. SAMPLING 1992

STATUS OF PROGRAM

PERMIT REQUIREMENTS MET
PERMIT REQUIREMENTS MET
PERMIT REQUIREMENTS MET
PERMIT REQUIREMENTS MET



MONTLAKE
EIGHTH AVENUE
BRANDON ST.
S.W.MICHIGAN
NORFOLK STREET

APPENDIX C (Continued)

W0l4
W040
w041
w042
W044

05/30/89
05/23/90
05/23/90
05/23/90
05/23/90

iv

8900564
5006690
9006687
9006691
9006688

PERMIT REQUIREMENTS MET
PERMIT REQUIREMENTS MET
PERMIT REQUIREMENTS MET
PERMIT REQUIREMENTS MET
PERMIT REQUIREMENTS MET



APPENDIX D

2a/QC Procedures for Metro’s Trace Organics Analyses

Jletro’s Trace Organics QA/QC consists of reagent water blank, duplicate matrix
spikes, and surrogates. Reagent water blanks are run to ensure that laboratory
contaminants or artifacts are not reported for the samples. A matrix spike
consists of an actual sample spiked with a representative group of the compounds
seing analyzed for by the various procedures. By running the matrix spike in
Juplicate, variability is monitored and a relative percent difference (RPD) is
calculated in addition to the percent recovery of the spikes.

surrogate spikes are compounds that are added to every sample prior to
axtraction. After analysis, the percent recovery of the surrogates are
talculated and this data is used to monitor extraction efficiency. The
surrogates are compounds not generally found in environmental samples and are
>ften isotopically labelled analogs of the compounds of analysis for GC/MS work.

'hese compounds would be expected to behave similarly to the analytes but do not
nterfere with analysis.

or ~extractable samples consisting of base/neutral/acids (BNAs) and
esticides/PCBs.a minimum of ten percent QC is run. For every ten extractions,
lank and duplicate matrix spikes are analyzed in addition to the surrogate.
ore than ten percent QC is freqguently run as often there are not ten samples
o run at a time. A set is done for every group of extractions. For volatile
rganics, surrogates are added to every sample, daily reagent water blanks are
nalyzed, and duplicate matrix spikes are run for every fifteen analyses. Fewer

aplicate matrix spikes are run for volatiles as there is less variability than
Or exXtractables.

°A Methods 608, 624, and 625 recommend five percent QC. While Metro’s QC'is
nsistent with these methods, it goes beyond EPA requirements by performing
>re than the prescribed amount of QC and is more similar to that recommended

' the EPA Contract Laboratory Program (CLP). Metro also'routinely pgrforms
irious tasks to ensure that instruments are functioning and callprated
‘operly. A three- to five~- point curve 1is initially run to calibrate

'struments and daily standards are analyzed. The GC/MS systems are tuned to

'A specifications for DFTPP for BNAs and BFB for volatiles and the tune 1is
ecked on a daily basis.



